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(57)Abstract 

PROBLEM TO BE SOLVED: To provide an optical module which can 
reduce the number of components, reduces an assembly cost and 
adjusts a plurality of oscillation wavelengths highly precisely. 
SOLUTION: The optical module is provided with a first photosensitive 
level detection means 31 of a semitransparent structure which 
receives optical signal output from a light emission means 10, a 
second photosensitive level detection means 13 which receives optical 
signal transmitted via the first photosensitive level detection means 31 
via filter means 23, and a control means 14 which controls operation 
temperature of the light emitting means 10 in accordance with electric 
signal output from the first photosensitive level detection means and 
the second photosensitive level detection means. 
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[0 0 6 9] lds^i (XD'&jrmzmtiztitcytm-* 

ft PD^rt y 7 3 OCMJWcM^M^^^ 

pd3 i\z£vytm^mti&*:=.?£thx\,^ 0 
PD3H1 -7* hy-c*- b*<D»&)&m*m<'tz^t 
\z.£>o¥mwik mmms o%sit) zmm,-t 

[0 0 7 0] ^^PD3 l^f ^tt5PD^ty7 10 
3 OIL P D 3 1 (D^m^ftM'tZiiLm^'X 3 

2£i£#'b*x-c^5o o£9 s LDi^iO(D»W: 
Mti£frtzftm^te¥mWffii&<n*:=.? pd 3 l £iSi§ 
u PD^y r 3 o^^tt^tt^^3 2&mmi,xyt 

y T 1 2fd£«£*Lfc^~*PD 1 3 lZ.m££tlZ> 0 
[0 0 7 1 ] frj^LfcLD^ yriO, PD^rtliT 
1 2, SV»1 1/^X1 5, ft^A-^ 2 3, RXIPD 
^ty/30fj:, TEC14±(^^yh^tyri7 20 
^IT^i^tl^o LD^rtyri l±^(it- 
^^ffifctl 6#im£*U OffiOTS^ 
^^lt^5o TEC 1 4^J^L^/U^^^^flJ 

[0 0 7 2] L 1 0 te»jfmg^»J-t-£ £01 

O.tC^-fJ; o\^m^^m-t^<DX^ LDif 10 

-i^tt^o 010(1 LDi^ 1 0O$§ig&fi<7)M 

S#tt{-ov>Tlft0J-ra— ^(|coiil^^-r 0 iio^K- 30 

ft LD^lOltMfOTSMtt^O. 0 9n 
m/°CX*hZ> 0 

[0 0 7 3] ^PD13, 3KJ, Sftrt&K 

JCffl«WttSr*-t-S5i, LD^lO^lCPD^rt 
yri2, 3 O^UTEC 1 4^K«Stb % #j£<7) 
iBi£ri*W8E £ fix v > £ 0 

[0 0 7 4] ^S^AKt^^* P D 3 1 Ltcft 

^/u*, &m7<<^?, m>m7j^?, &®7^^? 

^Xffi&ZtlZo 40 

[oo75] w:, LDifi ofrt>mti£tiz>ytm-% 

[0 0 7 6] LD^l 0<D^[6]^HJ^$tt^fS# 

-^pd3 i zmm vtcitm #«; ^j^«^t^^/u^2 

3 £ Itffil^tl5ffi«7>f/^^IT^^PD 1 
3te#*&$jx<5 0 ^^PD 1 3, 3 If*, 0iJx.tfS(fa! 
Lfcigei^fcfc 5^^^S«ftSrSi|!9»(e]KTEC2 50 
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6 l:ftj^t§ 0 

[0 0 7 7] i6 ^ ^^PD3 1 ^fcffl^ $ttS-=e 
^^PD 1 3^&m**ix6*=^«aEflttt. 

2 3 {-^7 ^ Lfc^l^-* p d 

[0 0 7 8] #I^)S[e]KTEC2 6fl Wi^^tLfc^-^ 

ffi^m^-r^o f]t>»iHis&TEc 2 6om^ttii, *fi 

■To affi*J»lHl»2 7H »ID*li]BTEC2 6^e)« 
fS*^tlC«oTTEC14«iam LDliFlO 
#iE©ja*SrfBHi-t-5r t^J: "9 LD$^-i o©8fi8 

[0 0 7 9] JfcKl. %y j;l>? 2 3|:x^n>7^/^ 

mmai^xmi 2&&mi>xm,W'rz> 0 imt 
-^pdi 3frbmt)£tiz*~?mMmz.'D\,^x&m 

[0 0 8 0] %7 4 JV? 2Z\z.zr-*ulsz? j^p^m 

9iK£*L5&, ^ pd i 3fatbm?)&tiz>^~?m. 

T E C 1 4 2rftJ$) IT LDl^ 1 0 £>3&gj£;i:£Sig-f 
6d <t K<t ?K #Jx.tf01 2 CO A l — A. 4 OJ: ?\cm%C 

[0 0 8 1] ^rr% ^?vi/-7 4;v$<D^M\^\^X 
0 1 3t#SLoo(BW:H?eLT*5< 0 01 3ft 
? uls? ^ si,? (DWMK^\<^XWLW-tZ>--m<DmZ:^ 
-To 

[0082] il34>, mVfmnRVtmZ h<D¥ft¥.1R 

xte^nmtmvrmn' (Dmfc*\z&rtt>tixis*), ± 
<t)t£ (i) tcj: g^ats 0 <nftxmft-tz>fr^ Tm\z 

[0 0 8 3] 

0 = s in" 1 [ (n' /n) s i n 0' ] (1) 
KfttZtlfrftte, WXfi±m\zmLXR*t£tl^ 6<DftX 
ilfr-T^o -Oct 51-, ±ffi2fct5Tffite:m^TRa4;W|ft 

k-tZk. lh?)^g5»Ofi(|ttexp (- j k 
_r), e x p (- j k h- r ) (C|t0ij h 
•f-6PrBOffitBiated s et^, -n Ko hcos0l:*L 
l\ Ifc^ot, (2) \ZX *) 

[0 0 8 4] 
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<f> = riKohcos0 ( k o = 2 n /X — co/ c ) (2) 

^£R, Tfci-*fc % 3pfT¥fi3SLtt5p?T«-e<oaiiB* * [0 08 5] 

(1-R) ^ /(1 _ R) 2 + 4siri2 (0 2) .... (3) 

7>f;u^<h lTO» 10 0 8 6] 

FSR=c/2~n~L (c: L : x^oyof^) (4) 

08, 9»dK0RW*:l***ai:. *7^^ 2 3tdoi^ io [ 0 0 9 4 ] HI 1 6 tt. a— /i"<Z)jB 2 M 

PV7>f/u^S:ttfflt5^ 3i^n^^^/u^-.(D^; JStfiJ officii **-f 0 *fc, Hl7tt, *38BH 



If ^OAW^«?rt«}t 5 d i: k «t y> m 1 4 k^-tj; 9 

\Z'7 4&*m!k&mk'*&o BUB, ai^uV^yU 

[0 0 8 7] tfijxji, 7t^^-;U3(D3t7^;^ 2 3 
CFSRIOOGHz <D^^n>:7^/U^*\fflV^;fc:4& 

£\ ld^i o<Dmm&%:\'±^*u si-* (omm 20 

[00 8 8] B15I4, AltftSO 0 , 3° <7)£#0^ 
o > 7 >r / ^ * 7 ^ y u ^ # ft * S£ W 1" 6 - #J O 12 £ * 

0° <b ^ CD^gCD-f tb^ 1 nm-e*>ttff, ai^n^ 

* 1 0 <0»fi«ft £3fSo#«»ft fc: p y ? -f- % - £ # ' 

[0 0 8 9] tt^ot, ic^ a /U^ CO t:°— ^ & 30 

±0. 4 n mSMB C ^ ^ v^a^U 

3£*5i1-5&K:te. ±3. 0° 6#tf>A*hft££l!>as 

[0 0 9 0] l^tSfC, FSR2 00GHzW(Dx^n 
^7^;^S:ffi^Si^ LD*?l0^8fi«S©» 
*m*a5JffijET*#S J: ±4 0° S«^AI*«« 

[0 0 9 1 ] ft^v 5 ^— 3 PD 13^ 

[0 0 9 2] bfc^oT, *^v?a-/l/3(j:LDl^l 

PD 3 l(7)Si$^^^PD3 1 <D*r~?mWtti& 
(DRg#^/U*"C±(fS^>S^fc^ o 0ijx.fcf, LD^ 

1 0 <h^e~* pd 1 3 koEltli6mmKT, ^e~*P 
D 3 1 OSifl^tt 5 0 %EJLhri*3£ Ll\, 
[0 0 9 3] J&Lbtf><fc5K, **^-yU3tt»fpftt 

£>&o 50 



a— yKZ>^2^J6ffJ<?>_hffiBIS:^-t- 0 jfrfc, mi 6, 1 

[0 0 9 5] ^^^^3^ ^t^^/U^ 2 3^PD 
^tyT3 0(^f ^ntl^^o *7^;^2 3lt P 

2 3fiPD^-V y T 3 0\cmit>tltzX3 2^S^5 

[0 0 9 6] o^D, LDi^l (XD&jffalcmjjZti 
tcytm-Z§rltt=-? PD 3 1 SrSiflU PDHy730 
fcKtt f>tVfc5t 3 2 4riiiflLT#:7-f /U* 2 3{C#*:|&£ 
ttS^tt^imfe^Jirra^-CfcSdS. ^^PD3U 

3 0 Lfctfot, ^-^^ PD 1 3 t LD|f 1 0 b<Dffi 
[0 0 9 7] B18I1, *569i<Dyt*:i?=.—/U<DflS3m 

Mffl&wffim&TF-to mi 9^, ^zswcoyt^eis 
^—^<omsnmm<o±mm^'to mis, 1 

9(7)^:^v ? ^-^3fi--gl5^^^rill8, 9^^P 
[0 0 9 8] )t^^a-/l,3ft LDI^IO^WJ 

ig(o^^PD3U^aftu LD^yrii 

KcStttl^o **5, LD|T-10^^^PD3 
[0 0 9 9] UfcdSoT, ^v^a— ^3tt|f|5i&**« 
[0 10 0] #cte % ^^^r/l-^ 2 3(^ai^n>7-f/U^ 

[0 10 1] 0J3.fi, HI 0Sr#figLTH5fi* L/cJ:5 
So Lfc^oT, LD^l 0#5S<OtB**BlS-t-5 - 
OfflftftftttSrO. lnm/tin^, 10 0GHz 
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[0 10 2] ft**. %"7 4^* 2 3\Z^?Z2>"7^SU? 

&&<&mxzz>frbx&z> Q 

[0 10 3] ^<D£?lZ, feWj&m&&?7 7(Dmn<D 
[0 10 4] nt% x^ny7^/^07^/^#tt 

^<omM^m^<>^xmm^^—m<Dm^^ 0 

[0 10 5] 12 OCO^^n^^^/W^CD^^yl^^^tt 
tt, *ia^*Si:*»(©«ttS:«ofe** tr— ***** 

Si- J: 9 ft^^tl> a8-2 2pm/m^ 

[0 10 6] fc^T, JBl-»3HJ6«^*^^* — 
/M*. LDi^•10^ILtV^6LD^tyrl 1^: 

^t^-^/w^ 2 3 £#[5]— (dtec i 4±fcRttfc>*vrv^ 
*lc<fc0BrS^#fi***»*»^ ^.n^^/u* 

[0 10 7] C<7)3Sk x^py7^;U^OFSR(t 7 

w- £ *ifc tr— * p«ir§ f s r tco v * xwtm -r s -m <o m * 

[0108] L 1 0 <B#«R*<&»#ft#te«r 

0. 1 nm/Ctt5t, »ffta«S:8t:*»**afc 
»»«**c»fi»*S:«i^i-w4:tf RlSB-CfcS. iSS^ 

1 d ^ ^ sftmas^ i st-efcst 

tSi, «*a. 2lc38«jft*Srn5/*-c#<5»f^a*dS 

2 3t, iKia 3«i«^P y*-e#ai!if^aftd« 

3 1t, **A, 4^J8S**Srn ! y*-c#5»f^ia«dS 
3 9ti:*So 

[0 10 9] ^<D<k^ x^py7^;U^(OFSRIiWD 
MfyfOlOOGHz (#J0. 8nm) ^f?8txx 
^o>7^;^(Dl«ftffffiMBIUfii4SJ: 5 
^KK-r*itf<t v > c £ left 6 0 
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[0 110] — *\ LDl^l OSrRtttV^LD* 

tyni tit^-r yu* 2 3 ££S'JGDTECJiic:ise-f- 

*ttf, LDi^l 0<DW>ftmj&kft7'<sl'* 2 3 0«ifN 

<t cist * w t & *im t ft 6o 

[0111]H22tt, *^^^^^M4i 
a— /K0^4HJfi^|0±E|gS:^i- 0 ft4o x H)2 2, 2 

10 6 0 

[0 112) ^^-/U3I1 LDlf 10, LD=^ 
tl/ril, PD^rty712, ^^PD13, TE 
C14-1, TEC14-2, $lt/yXl5, -v*>- 

h^tyri7-i, ^^F^tyri7-2, #r 

-fyu—^18, $2l/yXl9, a*l/>X2 1, P 
D^tyT22, *7>f/^2 3, BS24, XU^t — 
*PD2 5**tr«fc5fc«fifc3ix3o 
[0113] TEC1 4-lii:|j;-7^h^ t y7i 

7-iasK«£*L, ^o^v h** yri 7-i_htc 
20 LDif i o^utitLD^t y n i , mi^>- 

XI 5, ^f*l/yX2 1^SI**ltV^o 

TEC 1 4 - 2 & h**r !) T 1 7 _ 2 tfS^g 

£*u ^^yh^tyri 7-2±(:^pdi 

3dS»11$ixfcPD^^ y T 1 2, *7>f;^2 3. ) 
x^PD2 5«^:PDJrty72 2, Xtf B S 
2 4^1£g£*lTl>£ 0 

[0 1 14] ft:*3. LD=3rt y T 1 1 JiKfi-fr— * 

v^y^ty/i 7-2 jh^te-y-— ^ 

30 LTV^o Lfc^oT\ LD*^10O»fflSi:3t7 

So 

[0 115] ^ATs ^7 4 sl'*<Dm.m%fVk<DWtf\' 

l:ov^tH«LT*5< 0 S1\ x^o>7^;^^af 
^tbTV^TEC 1 4 - 2^lS^i^At, 
oy7-f/^OlSi||MBnm/ , C, 2it***n>:7 
>f;^tOFSRi:Cnmi£atSc MtS^tfg 

40 mmzmm-tz zt^xvFs Rsi±<D*im*~*smk ft 

So 

[0 116] AXB^C (5) 

»Stt****aifl^tt^5^^W{Woffl^|c:ia 
7^t5»^ (6) a>wm*&9 3Lob$\z 

r pnea* rjiib <t ft s 0 

[0 117] AXB^C/2 •••• (6) 
*#WlcRWt"at. x^py7^;^(OFSR^io 
0GHz (»8 0 0pm) „ ^ p V 7 ^ ;dS|£{B£ 
50 tlTV^STEC 1 4 - 2 <D»£ pTXfiH^ 1 0-6 5t 
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tf>4§£\ v>^45SEft|c p ^ pftgiix^ p y7 ;u 
?ol*»tttt, ««»iattH*^7 7^{|H^ffl»fcn 

[0 118] lft#ot, JifiBoa«»ttS:j«|fci-J:5 

[0119] §2 2, 2 3*. LDii^l O^bffl^lS 
ftSftfs^lSfittftfl T E C 1 4 - 1 Srfljffi LTL 

d*^ i o <o»m&*asnsE-r s mm^ io 

#M4fl T E C 1 4 — 2 £rflj#| ITx^ ay7-{ /U&CD 
[0 1 2 0] B2 4fl **HS«»*j5fe^ov^TKW 
t-K^*tbTV>S»f^mft4 2-4 5, m^fexJxtfBr 20 

[0121] ummw®&2 7*i ^-^^^sfcti 6 

TTEC14-2^*JSU J /UfiDSbftm. 

[0 12 2] — ^^PD 1 3^bW^^ttS^^ 

4NRIHIIS4 7 — 5 OfcttifcSn*. if*I[§lg&4 7 — 5 0 

a s K:^Stb.r*5f9, x^^f 5 i %®vw?LZ>zt{c£ 

19 tUSIHK 47-50(05 ^O-OUi^^JtiSlHlK 5 2 

[0123] mmmwrnvs 5 3 *i ti*gs4 e ^ tt 

5^e^^««fttoH:ttje*{c^DTTEC 14-iil 
19U LDif 1 ootMg^it^^^^it 

fo£>o 40 

[0 12 4] **5. x^py7^/^^iMS^I 
tSwtl^J: 9 V>;&>ft5RgKfco y? ^jmttyt^i? 
^—/Uj)m$LX*ZZ><DX\ El 2 StC^-TJ: ot£T U^ftK 

[ 0 1 2 5 ] * fc, Ma! Lftm 1 4 ^0iJcO 

)fc^v^-/Wl LDl^l 0<^«*|fij^m^*ixS3t 
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[0126] 02711 *»«^^a-/KO$5H 

8£#J<o{IO®I3£r^-ro El 2 811 ^io^^ 

a— /l-cO^5^JS0iJ(D±®E]$r^:-r o 02 7, El 2 8 
3fr=ei^— /U3fl BU*[&l{c:tb**lx5*:«-§-SrB S 2 
4-1, 2 4- 2-Ctlxfn2»»t5. BS2 4- 
1, 2 4-2 T^^^txfciTtm-^^, PD^r^y722 
tCKBStb/c^^^ PD 2 5 <t PD^r-y !)71 2 td^S 
^/c^^PD 1 3 fcteWI&SixS. ^(DftKD&imte 

[0127]@29ll *»W03t-=e^a— /KZ>Sf6ll 
SSiWOffliJffiH ifc, EI3 0fl ^^^co^t^v? 

^.—^(D^6mMM(o±mm^:^-to Ei2 9, Ei3o<o 

Jt^e^a.— /U3(l El 1 6 (D^t^r is — )V 3 CO T E C 1 
4RZf^V> ^^^^71 4^~OlC#flJ£*LTV^ 0 
[0128] ^<D£o\Z.^ TEC14W-7^h^t 

yr 1 4£-o^#iH-5 - ld^io^) 
*«s« t mmxi> «9 sr«*i-a. 

[0 12 9] 

[oi3o] «imnp#»^:«2«g«i^ek^:Sr«r 

W)i¥Um t SrSU * lc IWR-r 5 c £ a* £ # § o L / c # 

na®<offi*^iftw] 

[El 1 ] Jt^^^.— ywco— #Jo{BB|g-efo5o 

[EI 2] ^^v 5 ^— /uco— ^Jco_b®ElX?fc-5 0 

[El 3] 3t^i^a— -M(Ofl!lffiH"CS>-5o 

[EI 4] jt^e^a.— /uoflfeco— flajojiSig-cfeSo 

[El 5] «ftH*»J»*»«-ot%TKW'r5--0|oyn 

[E16] ^ = ^PD^&tH^S*tS^-^^«atffl[^ov^ 

[0 7] #J9»EIBTEC^&ttl^$*LSffiJc:ov^'rBi 

[ei 8] ^o^i;^- swfs i mmm<Dwmm'c 

[El 9] *5SP^03t^ev>^— ^<o^ 1 HJfi^Jco±S0-c 

[E110] LD»-T-o»«jBE*ota«*Mt^ov^TRW 
-TS— ^JcoEl"Cfc^o 

[0ii] femmi£mmxmc<>\,^TWiW'tz>-&}<7)7 
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mi 2] pvfrbmt)£ftz*~?mmm^ 

[Hi 3] =^#u v^^yu^oHSIcov^rlftBJ-rs — 

S~^(|60|aT?fc-5o 

[Ell 5] Att^lSO 0 , 3° ^t#0^>f^^4#tt^ 

[in 6] *mw<Dft*i?^—;u<Dm2nfa&i(o®mm 

[Ell 7] ^*2*««<DJiffiH 
[Ull 8] **MO^>?^-/U<0*3||Jfi^J(0flJffi|g 

[mi 9] ^m<D^^^—/u<DmsmMm<o±mm 
[@2oi ^^/^^^^4oMffi^fe#tt{cov^rIft^J■r6 

So 

[02 2] **Wo*-=e^*— ^a>»4»16«©«ffiH 

[112 3] ^mm<D^^^—/u<Dm4mmm<D±mm 
[m2 4] iSg@^jp*-Si-o^rifeK-r-5-0iio^ 

[02 5] 7W«LD*f©-«©*/8B-e*»5. 
[02 6] ^ yf A^L ©-«©i^Bt'fc5„ 
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[028] *&w<D?t*i?zi—ju<Dm5MMm<D±mm 

[02 9] yU(O»6*flS0»J<7>«i]ffiH 
[03 0] *^^CO3t^> ? ^-/U<Z>^6^JfS0i|CO_hffi0 
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